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M16C/30P Group 1.Overview
1.3 Block Diagram
Figure 1.1 is a M16C/30P Group Block Diagram.
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NOTES :
1. ROM size depends on microcomputer type.
2. RAM size depends on microcomputer type.

Figure 1.1 M16C/30P Group Block Diagram
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M16C/30P Group

1. Overview

Table 1.3 Product List (2) As of March 2007
Part No. ROM Capacity RAM Capacity package code () Remarks

M30302FAPFP 96 K + 4 Kbytes 5 Kbytes PRQP0100JB-A Flash memory
M30302FAPGP PLQPO100KB-A version(?)
M30302FCPFP 128 K + 4 Kbytes PRQPO0100JB-A

M30302FCPGP PLQPO100KB-A

M30302FEPFP 192 K + 4 Kbytes 6 Kbytes PRQP0100JB-A

M30302FEPGP PLQPO0100KB-A

M30302SPFP - 6 Kbytes PRQP0100JB-A ROM-less version
M30302SPGP PLQPO0100KB-A

(D): Under development
(P): Under planning

NOTES:

1. Previous package codes are as follows.
PRQP0100JB-A : 100P6S-A,
PLQPO100KB-A : 100P6Q-A

2. Block A (4-Kbytes space) is available in flash memory version.

Part No.

M30

|

{m

———1 0

X

HP
1 Package type:

FP : Package PRQP0100JB-A (100P6S-A)
GP : Package PLQP0100KB-A (100P6Q-A)

ROM No.
M16C/30P Group

ROM capacity:

96 Kbytes
128 Kbytes
160 Kbytes
192 Kbytes
256 Kbytes

oOmoo>»

Memory type:

M : Mask ROM version

G : One Time Flash version
F : Flash Memory version
S : ROM-less version

Shows RAM capacity, pin count, etc
(The value itself has no specific meaning)

M16C/30 Series

M16C Family

Figure 1.2

Part No., Memory Size, and Package
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M16C/30P Group

1. Overview

PIN CONFIGURATION (top view)
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NOTES: !
1. P7_0 and P7_1 are N channel open -drain output pins. o
2. Use the M16C/30P on VCC1=VC
Package : PLQP0100KB-A (100P6Q-A)
Figure 1.6 Pin Configuration (Top View)
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M16C/30P Group

1. Overview

Table 1.6 Pin Characteristics (1)

Pin No. Control Port | Interrupt Pin Timer Pin UART Pin Analog Pin Bus C_ontrol

FP | GP Pin Pin

1 |99 P9 6 ANEX1

2 | 100 P9 5 ANEXO0

3 |1 P9 _4

4 | 2 P9 3

5 | 3 P9 2 TB2IN

6 | 4 P9 1 TB1IN

7|5 P9 0 TBOIN

8 | 6 |BYTE

9 | 7 |cNvss

10 | 8 [XCIN P8_7

11 | 9 [xcout |P8_6

12 | 10 |RESET

13 | 11 [xouT

14 | 12 |vss

15 | 13 [XIN

16 | 14 [vcel

17 | 15 P85 |NMI

18 | 16 P8 4 |INT2

19 | 17 P8 3 |INT1

20 | 18 P8_2 |INTO

21 | 19 P8_1

22 | 20 P8_0

23 | 21 P7_7

24 | 22 P7_6

25 | 23 P75 TA2IN

26 | 24 P7_4 TA20UT

27 | 25 P7 3 TALIN CTS2/RTS2

28 | 26 P7 2 TAL1OUT CLK2

29 | 27 P7_1 TAOIN RXD2/SCL2

30 | 28 P70 TAOOUT TXD2/SDA2

31 | 29 P6_7 TXD1/SDA1

32 | 30 P6_6 RXD1/SCL1

33 | 31 P6_5 CLK1

34 | 32 P6_4 CTS1/RTS1/CTSO/CLKS1

35 | 33 P6_3 TXDO/SDAO

36 | 34 P6_2 RXDO/SCLO

37 | 35 P6_1 CLKO

38 | 36 P6_0 CTSO/RTSO

39 | 37 P5 7 RDY/CLKOUT

40 | 38 P5_6 ALE

41 | 39 P5 5 HOLD

42 | 40 P5_4 HLDA

43 | 41 P5_3 BCLK

44 | 42 P5 2 RD

45 | 43 P5 1 WRH/BHE

46 | 44 P50 WRL/WR

47 | 45 P4 7 cs3

48 | 46 P4 6 cs2

49 | 47 P4_5 cs1

50 | 48 P4_4 CS0
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M16C/30P Group

1. Overview

Table 1.7 Pin Characteristics (2)

Pin No. . . . . . . .
Fp | Gp Control Pin| Port Interrupt Pin Timer Pin UART Pin Analog Pin |Bus Control Pin
51 | 49 P4_3 A19
52 | 50 P4_2 A18
53 | 51 P4 1 Al7
54 | 52 P4_0 Al6
55 | 53 P37 A15
56 | 54 P3_6 Al4
57 | 55 P3 5 Al13
58 | 56 P3_4 Al12
59 | 57 P3_3 All
60 | 58 P32 A10
61 | 59 P31 A9
62 | 60 [vCC2
63 | 61 P3_0 A8
64 | 62 [VSS
65 | 63 P27 A7
66 | 64 P2_6 A6
67 | 65 P2_5 A5
68 | 66 P2_4 Ad
69 | 67 P2 3 A3
70 | 68 P2_2 A2
71 | 69 P2_1 Al
72 | 70 P2_0 A0
73| 71 P17 D15
74 | 72 P16 |INT4 D14
75 | 73 P1.5 |[INT3 D13
76 | 74 P1_4 D12
77 | 75 P13 D11
78 | 76 P12 D10
79 | 77 P11 D9
80 | 78 P10 D8
81 | 79 PO_7 ANO_7 D7
82 | 80 PO_6 ANO_6 D6
83 | 81 PO_5 ANO_5 D5
84 | 82 PO_4 ANO_4 D4
85 | 83 PO_3 ANO_3 D3
86 | 84 PO_2 ANO_2 D2
87 | 85 PO_1 ANO_1 D1
88 | 86 PO_0 ANO_O DO
89 | 87 P10 7 |KI3 AN7
90 | 88 P10_6 |KI2 AN6
91 | 89 P10_5 |KI1 AN5
92 | 90 P10_4 |KIO AN4
93 | 91 P10_3 AN3
94 | 92 P10_2 AN2
95 | 93 P10_1 AN1
96 | 94 |AVSS
97 | 95 P10_0 ANO
98 | 96 |VREF
99 | 97 |AvCC
100 | 98 P9 7 ADTRG
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M16C/30P Group 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers. The CPU has 13 registers. Of these, R0, R1, R2, R3, A0, Al and FB comprise a
register bank. There are two register banks.

b31 _ b15 bgb7 bo
R2 ) ROH ROL
R3 - RIH RIL i Data Registers @
R2
R3
A0 I )
AL I }Address Registers 1
, FB Frame Base Registers @
b19 b15 bo
| INTBH | INTBL Interrupt Table Register
b19 bo
PC Program Counter
b15 b0
USP User Stack Pointer
ISP Interrupt Stack Pointer
SB Static Base Register
b15 b0
| FLG Flag Register
bg ——= " b8 b7 bol
(TP T 11T Ju[Jole[s]z[o]c]
Carry Flag
Debug Flag
Zero Flag
Sign Flag
Register Bank Select Flag
Overflow Flag
Interrupt Enable Flag
Stack Pointer Select Flag
Reserved Area
Processor Interrupt Priority Level
Reserved Area
NOTES:
1. These registers comprise a register bank. There are two register banks.

Figure 2.1 Central Processing Unit Register

2.1 Data Registers (RO, R1, R2 and R3)

The RO register consists of 16 bits, and is used mainly for transfers and arithmetic/logic operations. R1 to R3 are
the same as RO.

The RO register can be separated between high (ROH) and low (ROL) for use as two 8-bit data registers.

R1H and R1L are the same as ROH and ROL. Conversely, R2 and RO can be combined for use as a 32-bit data
register (R2R0). R3R1 is the same as R2R0.
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M16C/30P Group 4. Special Function Register (SFR)

Table 4.3 SFR Information (3) @)

Address Register Symbol After Reset
0340h
0341h
0342h
0343h
0344h
0345h
0346h
0347h
0348h
034%9h
034Ah
034Bh
034Ch
034Dh
034Eh
034Fh
0350h
0351h
0352h
0353h
0354h
0355h
0356h
0357h
0358h
0359n
035Ah
035Bh
035Ch
035Dh
035Eh Interrupt Factor Select Register 2 IFSR2A 00XXXXXXDb
035Fh Interrupt Factor Select Register IFSR 00h
0360h
0361h
0362h
0363h
0364h
0365h
0366h
0367h
0368h
0369hn
036Ah
036Bh
036Ch UARTO Special Mode Register 4 UOSMR4 00h
036Dh UARTO Special Mode Register 3 UOSMR3 000X0X0Xb
036Eh UARTO Special Mode Register 2 UOSMR2 X0000000b
036Fh UARTO Special Mode Register UOSMR X0000000b
0370h UART1 Special Mode Register 4 UISMR4 00h
0371h UART1 Special Mode Register 3 UISMR3 000X0X0Xb
0372h UART1 Special Mode Register 2 UISMR2 X0000000b
0373h UART1 Special Mode Register UISMR X0000000b
0374h UART2 Special Mode Register 4 U2SMR4 00h
0375h UART2 Special Mode Register 3 U2SMR3 000X0X0Xb
0376h UARTZ Special Mode Register 2 U2SMR2 X0000000b
0377h UART?2 Special Mode Register U2SMR X0000000b
0378h UART?2 Transmit/Receive Mode Register U2MR 00h
037%9h UART? Bit Rate Generator U2BRG XXh
037Ah UARTZ Transmit Buffer Register U2TB XXh
037Bh XXh
037Ch UART2 Transmit/Receive Control Register 0 U2Co 00001000b
037Dh UARTZ2 Transmit/Receive Control Register 1 U2C1 00000010b
037Eh UARTZ2 Receive Buffer Register U2RB XXh
037Fh XXh

NOTES:
1. The blank areas are reserved and cannot be accessed by users.

X : Nothing is mapped to this bit
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M16C/30P Group 5. Electrical Characteristics

Table 5.6 One Time Flash Version Electrical Characteristics @
Standard .
Symbol Parameter - Unit
Min. Typ. Max.

- Program Endurance 1 cycle
- Word Program Time (Vcc1=5.0V) 50 500 us
tPS One Time Flash Memory Circuit Stabilization Wait Time 15 us
- Data Hold Time (4 10 year
NOTES:

1. Referenced to Vcci=4.5 to 5.5V, 3.0 to 3.6V at Topr = 0 to 60 °C (U3, U5) unless otherwise specified.
2. Topr=-40t0 85 °C (U3)/-20 to 85 °C (U5).

Table 5.7 One Time Flash Version Program Voltage and Read Operation Voltage Characteristics

Flash Program Voltage Flash Read Operation Voltage
Vcc1=3.3+20.3Vor5.0+£0.5 (Topr=0°Cto 60°C) | Vcc1=2.7 t0 5.5V (Topr = -40°C to 85°C (U3)
-20°C to 85°C (U5))

Rev.1.22 Mar 30,2007 Page270f53 L XENESAS
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M16C/30P Group 5. Electrical Characteristics

Vcci=Vcca=5V

Timing Requirements
(Vcec1 =Vcee2 =5V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

Table 5.11  External Clock Input (XIN input) (1)

Standard )
Symbol Parameter - Unit
Min. Max.

tc External Clock Input Cycle Time 62.5 ns
tw(H) External Clock Input HIGH Pulse Width 25 ns
twi(L) External Clock Input LOW Pulse Width 25 ns
tr External Clock Rise Time 15 ns
t External Clock Fall Time 15 ns
NOTES:

1. The condition is Vcc1=Vcc2=3.0 to 5.0V.
Table 5.12 Memory Expansion Mode and Microprocessor Mode

Standard )
Symbol Parameter - Unit
Min. Max.

tac1(RD-DB) Data Input Access Time (for setting with no wait) (NOTE 1) ns
tac2(RD-DB) Data Input Access Time (for setting with wait) (NOTE 2) ns
tsu(DB-RD) Data Input Setup Time 40 ns
tsu(RDY-BCLK) RDY Input Setup Time 30 ns
tsu(HoLD-BCLK) | HOLD Input Setup Time 40 ns
th(RD-DB) Data Input Hold Time 0 ns
th(BCLK-RDY) RDY Input Hold Time 0 ns
th(ecLK-HOLD) | HOLD Input Hold Time 0 ns
NOTES:

1. Calculated according to the BCLK frequency as follows:

9
.5x1
f(zB!‘SCL?() ~45[ns]
2. Calculated according to the BCLK frequency as follows:
9
%9— —45[ns] nis "2” for 1-wait setting.
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M16C/30P Group

5. Electrical Characteristics

Timing Requirements

Vcci=Vcca=5V

(Vcec1 =Vcee2 =5V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

Table 5.13  Timer A Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(TA) TAIIN Input Cycle Time 100 ns
tw(TAH) TAIIN Input HIGH Pulse Width 40 ns
tw(TAL) TAIIN Input LOW Pulse Width 40 ns
Table 5.14  Timer A Input (Gating Input in Timer Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TA) TAIIN Input Cycle Time 400 ns
tw(TAH) TAIIN Input HIGH Pulse Width 200 ns
tw(TAL) TAIIN Input LOW Pulse Width 200 ns
Table 5.15  Timer A Input (External Trigger Input in One-shot Timer Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
te(TA) TAIIN Input Cycle Time 200 ns
tw(TAH) TAIIN Input HIGH Pulse Width 100 ns
tw(TAL) TAIIN Input LOW Pulse Width 100 ns
Table 5.16  Timer A Input (External Trigger Input in Pulse Width Modulation Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
tw(TAH) TAIIN Input HIGH Pulse Width 100 ns
tw(TAL) TAIIN Input LOW Pulse Width 100 ns
Table 5.17  Timer A Input (Counter Increment/Decrement Input in Event Counter Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
tc(UP) TAIOUT Input Cycle Time 2000 ns
tw(UPH) TAIOUT Input HIGH Pulse Width 1000 ns
tw(UPL) TAIOUT Input LOW Pulse Width 1000 ns
tsu(UP-TIN) TAIOUT Input Setup Time 400 ns
th(TIN-UP) TAIOUT Input Hold Time 400 ns
Table 5.18  Timer A Input (Two-phase Pulse Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(TA) TAIIN Input Cycle Time 800 ns
tsu(TAIN-TAOUT) | TAIOUT Input Setup Time 200 ns
tsu(TAoUuT-TAIN) | TAIIN Input Setup Time 200 ns
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M16C/30P Group 5. Electrical Characteristics

Vcci=Vcca=5V
Timing Requirements

(Vcec1 =Vcee2 =5V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

REJO3B0088-0122

Table 5.19  Timer B Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(TB) TBIIN Input Cycle Time (counted on one edge) 100 ns
tw(TBH) TBIIN Input HIGH Pulse Width (counted on one edge) 40 ns
tw(TBL) TBIIN Input LOW Pulse Width (counted on one edge) 40 ns
te(TB) TBIIN Input Cycle Time (counted on both edges) 200 ns
tw(TBH) TBIIN Input HIGH Pulse Width (counted on both edges) 80 ns
tw(TBL) TBIIN Input LOW Pulse Width (counted on both edges) 80 ns
Table 5.20  Timer B Input (Pulse Period Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
tc(TB) TBIIN Input Cycle Time 400 ns
tw(TBH) TBIIN Input HIGH Pulse Width 200 ns
tw(TBL) TBIIN Input LOW Pulse Width 200 ns
Table 5.21 Timer B Input (Pulse Width Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
tc(TB) TBIIN Input Cycle Time 400 ns
tw(TBH) TBIIN Input HIGH Pulse Width 200 ns
tw(TBL) TBIIN Input LOW Pulse Width 200 ns
Table 5.22  A/D Trigger Input
Standard )
Symbol Parameter - Unit
Min. Max.
te(AD) ADTRG Input Cycle Time 1000 ns
tw(ADL) ADTRG input LOW Pulse Width 125 ns
Table 5.23  Serial Interface
Standard )
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi Input Cycle Time 200 ns
tw(CKH) CLKi Input HIGH Pulse Width 100 ns
tw(CKL) CLKi Input LOW Pulse Width 100 ns
td(c-Q) TXDi Output Delay Time 80 ns
th(Cc-Q) TXDi Hold Time 0 ns
tsu(D-C) RXDi Input Setup Time 70 ns
th(C-D) RXDi Input Hold Time 90 ns
Table 5.24 External Interrupt INTi Input
Standard )
Symbol Parameter - Unit
Min. Max.
tw(NH) INTi Input HIGH Pulse Width 250 ns
tw(INL) INTi Input LOW Pulse Width 250 ns
Rev.1.22  Mar 30, 2007 Page 33 of 53 .ZENESAS




M16C/30P Group

5. Electrical Characteristics

Vcci=Vccae=5V

TAIIN input / N

XIN input
— tr
tr tw(H) R tw(L) R
> € >
< L P
< te(rA) »
tw(TAH)
TAIIN input \
< tw(TAL) >
teup)
tw(uPH)
TAIOUT input \
tw(PL) R
TAIOUT input ><
(Up/down input)
During event counter mode
TAIIN input
(When count on falling — /| th(TIN-UP) | tsu(UP-TIN)
edge is selected) -
TAIIN input
(When count on rising NI
edge is selected)
Two-phase pulse input in
event counter mode
te(tA)
\

tsu(TAIN-TAOUT) tsu(TAIN-TAOUT)

tSU(TAOUT—TAIN) /7

TAIOUT input
tsu(TAOUT-TAIN)
te(tB)
tw(TBH)
TBIIN input
tw(TBL) N
tc(AD) |
tw(aDL)
ADTRG input

|

Figure 5.3 Timing Diagram (1)
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M16C/30P Group 5. Electrical Characteristics

Vcci=Vccae=5V

te(ck)

\ 4

tw(CKH)

CLKi

TXDi ><

tdc-Q tsu(d-c
( )y (D-C) <« t D)

tw(nL)

INTiinput
Tw(INH)

»

tw(ckL) o

thc-Q)

Figure 5.4 Timing Diagram (2)
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M16C/30P Group 5. Electrical Characteristics

Vcci=Vcce=5V

Memory Expansion Mode, Microprocessor Mode
(For setting with no wait)

Read timing
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40ns.min  * * Ons.min

Write timing

| | 1 | [ 1
ST A G 2 S A G A W

|
|
I ] |
| tapck-cs) : : I : th@cikcs) | !
P 2snsmax | | : [P —3ns.min : : :
] | | | | I T
csi o\ ! ! . L/ l l !
1 1 1 : I [ | :
1 teyc ! R 1 ! [ : I |
Il 1 > | | ' | ! 1
1 1 | | 1 ! 1
1 | | | 1 : : 1
: : : : : I I :
| tld(BCLK-AD) : : | 1 th(BCLK-AD) : : |
le—p 25ns.max | -3ns.min | !
ADi 1 H | | H Il H ! I
i ! X : : ] : X I | !
BHE — ; . L — ; ; i
| t4BCLK-ALE) | th(BOLK-ALE) | I I | !
| | 1 th(wr-AD) |
H—P;ZSns.max - |H_ -4ns.min : : : (0.5 x teyc-10)ns.min 1 : :
[ I 1 [ | [
ALE |/ |\ ! Il L/ 1\ | .
T H 1 T
: : : td(BCLK-WR) 1| th(BCLK-WR): 1 : [
| : f 25ns.max_ul' :<_ Ons.min 1 : : :
WR, WRL, i T\ ! i ' . !
WRH . ; I N ! l l |
I |
| | I tdBCLK-DB) : : I th(BCLK-DB) : : :
: : . | | 4onsmax_ 1 | :d—ﬁ 4ns.min : | :
X | | _H- | HH | —— e e o — | —_
DB —t----- ——— == T ! L T ! T
F—H‘—H |
: : : H I : | : : I
td(DB-WR) th(wr-DB)
1 (0.5 x teyc-40)ns.min (0.5 x teyc-10)ns.min
toye=
f(BCLK)

Measuring conditions

- Vcci=Veea=5V

- Input timing voltage : ViL=0.8V, VIH=2.0V

- Output timing voltage : VoL=0.4V, VoH=2.4V

Figure 5.6 Timing Diagram (4)
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M16C/30P Group 5. Electrical Characteristics

Vcci=Vcce=3V

Table 5.27  Electrical Characteristics (1) (V)

. . Standard .
Symbol Parameter Measuring Condition - Unit
Min. Typ. | Max.
VOH HIGH PO_OtoPO_7,P1_0toP1_7,P2_0toP2_7, | loH=—1mA
Output P3 0toP3_7,P4 OtoP4_7,P5 0toP5_7, g
Voltz . P6_0to P6_7,P7 2t0P7_7, P8 Oto P8_4, vee-0.5 Vee |V
g P8_6,P8_7, P9_0toP9_7,P10_0toP10_7
VOH HIGH Output Voltage XOUT | HIGHPOWER loH=-0.1mA Vce-0.5 Vcc Vv
LOWPOWER loH=-50pA Vee-0.5 Vcc
HIGH Output Voltage XCOUT | HIGHPOWER With no load applied 25 Vv
LOWPOWER With no load applied 1.6
VoL LOW PO_0OtoPO_7,P1_0toP1_7,P2_0toP2_7, | loL=1mA
Output P3 0toP3_7,P4 OtoP4_7,P5 0toP5_7, 05 v
Volt P6 OtoP6_7,P7 0toP7_7,P8 _0toP8_4, :
oltage P8 _6,P8_7, P9_0to P9_7,P10_Oto P10_7
VoL LOW Output Voltage XOUT HIGHPOWER loL=0.1mA 0.5 Vv
LOWPOWER loL=50pA 0.5
LOW Output Voltage XCOUT | HIGHPOWER With no load applied 0 v
LOWPOWER With no load applied 0

VT+VT- | Hysteresis  TAOIN to TA2IN,
TBOIN to TB2IN, INTO to INT4, NMI,

ADTRG, CTSO0 to CTS2, RXDO to RXD2, 0.2 0.8 \%
CLKO to CLK2, TAOOUT to TA20UT,

KIO to KI3, SCLO to SCL2, SDAO to SDA2

VT+VT- | Hysteresis RESET 0.2 0.7) 1.8 \
IH HIGH Input P0_0toP0_7,P1 0toP1_7,P2 0toP2_7, | VI=3V
Current P3_0toP3_7,P4 OtoP4_7,P5_0toP5_7,
P6_0toP6_7,P7_0toP7_7,P8_0toP8_7, 4.0 LA

P9_0to P9_7, P10_0to P10_7,
XIN, RESET, CNVSS, BYTE

liL LOW Input PO_OtoPO_7,P1 0toP1 7,P2 0toP2_7, | VI=0V
Current P3 0toP3_7,P4_0toP4_7,P5_0toP5_7,
P6_0toP6_7,P7_0toP7_7,P8_0toP8_7, -4.0 HA

P9 _0to P9_7, P10_0to P10_7,
XIN, RESET, CNVSS, BYTE

RpuLLuP | Pull-Up PO_0toPO_7,P1_0toP1_7,P2_0toP2_7, | VI=0V
Resistance P3_0toP3_7,P4_0toP4_7,P5 OtoP5_7,
P6_0toP6_7,P7_2to P7_7,P8_0toP8_4, 50 100 | 500 | ko
P8_6,P8_7, P9_0toP9_7, P10_0to P10_7
R#xIN Feedback Resistance XIN 3.0 MQ
RfxcIN Feedback Resistance XCIN 25 MQ
VRAM RAM Retention Voltage At stop mode 2.0 \Y
NOTES:

1. Referenced to Vcc1 = Vcee2 = 2.7 to 3.3V, Vss = 0V at Topr = —20 to 85°C / —40 to 85°C, f(XIN)=10MHz no wait unless
otherwise specified.
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M16C/30P Group

5. Electrical Characteristics

Timing Requirements

(Vcec1l =Vcee2 =3V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

Vcci=Vcce=3V

REJO3B0088-0122

Table 5.37  Timer B Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(TB) TBIIN Input Cycle Time (counted on one edge) 150 ns
tw(TBH) TBIIN Input HIGH Pulse Width (counted on one edge) 60 ns
tw(TBL) TBIIN Input LOW Pulse Width (counted on one edge) 60 ns
te(TB) TBIIN Input Cycle Time (counted on both edges) 300 ns
tw(TBH) TBIIN Input HIGH Pulse Width (counted on both edges) 120 ns
tw(TBL) TBIIN Input LOW Pulse Width (counted on both edges) 120 ns
Table 5.38  Timer B Input (Pulse Period Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
tc(TB) TBIIN Input Cycle Time 600 ns
tw(TBH) TBIIN Input HIGH Pulse Width 300 ns
tw(TBL) TBIIN Input LOW Pulse Width 300 ns
Table 5.39  Timer B Input (Pulse Width Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
tc(TB) TBIIN Input Cycle Time 600 ns
tw(TBH) TBIIN Input HIGH Pulse Width 300 ns
tw(TBL) TBIIN Input LOW Pulse Width 300 ns
Table 5.40  A/D Trigger Input
Standard .
Symbol Parameter - Unit
Min. Max.
te(AD) ADTRG Input Cycle Time 1500 ns
tw(ADL) ADTRG Input LOW Pulse Width 200 ns
Table 5.41 Serial Interface
Standard )
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi Input Cycle Time 300 ns
tw(CKH) CLKi Input HIGH Pulse Width 150 ns
tw(CKL) CLKi Input LOW Pulse Width 150 ns
td(c-Q) TXDi Output Delay Time 160 ns
th(c-Q) TXDi Hold Time 0 ns
tsu(D-C) RXDi Input Setup Time 100 ns
th(c-D) RXDi Input Hold Time 90 ns
Table 5.42 External Interrupt INTi Input
Standard )
Symbol Parameter - Unit
Min. Max.
tw(NH) INTi Input HIGH Pulse Width 380 ns
tw(INL) INTi Input LOW Pulse Width 380 ns
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M16C/30P Group 5. Electrical Characteristics

Vcci=Vcce=3V

Switching Characteristics
(Vcec1l =Vcee2 =3V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

Table 5.44  Memory Expansion and Microprocessor Modes (for 1 wait setting and external area
access)
Standard .
Symbol Parameter - Unit
Min. Max.

td(BCLK-AD) Address Output Delay Time 30 ns
th(BCLK-AD) Address Output Hold Time (in relation to BCLK) 0 ns
th(RD-AD) Address Output Hold Time (in relation to RD) 0 ns
th(WR-AD) Address Output Hold Time (in relation to WR) (NOTE 2) ns
td(BCLK-CS) Chip Select Output Delay Time 30 ns
th(BCLK-CS) Chip Select Output Hold Time (in relation to BCLK) 0 ns
td(BCLK-ALE) ALE Signal Output Delay Time 25 ns
th(BCLK-ALE) ALE Signal Output Hold Time -4 ns
td(BCLK-RD) RD Signal Output Delay Time ﬁiegeure 58 30 ns
th(BCLK-RD) RD Signal Output Hold Time 0 ns
td(BCLK-WR) WR Signal Output Delay Time 30 ns
th(BCLK-WR) WR Signal Output Hold Time 0 ns
td(BCLK-DB) Data Output Delay Time (in relation to BCLK) 40 ns
th(BCLK-DB) Data Output Hold Time (in relation to BCLK) (3) 4 ns
td(DB-WR) Data Output Delay Time (in relation to WR) (NOTE 1) ns
th(WR-DB) | Data Output Hold Time (in relation to WR)(®3) (NOTE 2) ns
td(BCLK-HLDA) | HLDA Output Delay Time 40 ns

NOTES:

1. Calculated according to the BCLK frequency as follows:

9
(n-0.5)x10 —40[ns]

nis “1” for 1-wait setting, f(BCLK) is 12.5MHz or less.

f(BCLK)

2. Calculated according to the BCLK frequency as follows:

0.5x109
f(BCLK)
3. This standard value shows the timing when the output is off, and

does not show hold time of data bus.
Hold time of data bus varies with capacitor volume and pull-up
(pull-down) resistance value.
Hold time of data bus is expressed in

t=-CR X In (1-VoL / Vcci)
by a circuit of the right figure.
For example, when VoL = 0.2Vcc1, C = 30pF, R = 1k, hold time
of output "L” level is

t = -30pF X 1kQ X In(1-0.2Vcc1 / Veel)

=6.7ns.

—-10[ns]

DBi

|||—|J~vv»—®
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M16C/30P Group 5. Electrical Characteristics

Vcci=Vcce=3V

te(ck)

A 4

¢ tw(CKH) >

CLKi

tw(CkL)

h 4

thc-Q)

TXDi >< %
td(c-Q) tsu(d-c) thc-0)
RXDi

tw(NL)

Ti input
tw(INH)

Figure 5.10 Timing Diagram (2)

Z|
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M16C/30P Group

5. Electrical Characteristics

(Effective for setting with wait)

RD
(Separate bus) \

Memory Expansion Mode, Microprocessor Mode

Vcci=Vcca=3V

WR, WRL, WRH
(Separate bus)

RDY input

(Common to setting with wait and setting without wait)

tsu(RDY-BCLK) |€———)|

th(BCLK-RDY)

/ g

B

HOLD input _\ A

BCLK
tsu(HOLD-BCLK) th(BCLK-HOLD)
oo =
| J

PMO6 bit in PMO register.

Measuring conditions :
-Vcci=Vee2=3V

HLDA output \:\
td(BCLK-HLDA) td(BCLK-HLDA)
PO, P1, P2, )
P3, P4, ) HiZ
P5 0to P5_2® /
NOTES:

N

1. These pins are set to high-impedance regardless of the input level of the BYTE pin,

- Input timing voltage : Determined with ViL.=0.6V, VIH=2.4V
- Output timing voltage : Determined with VoL=1.5V, VoH=1.5V

Figure 5.11 Timing Diagram (3)
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REVISION HISTORY

M16C/30P Group Datasheet

Description
Rev. Date
Page Summary
1.20 Oct 17, 2006 1 Note is partly deleted.
2 Table 1.1 Performance Outline of M16C/30P Group is partly added.
4 Table 1.2 Product List is partly revised.
5 Figure 1.2 Type No., Memory Size, and Package is added.
7 Table 1.4 Product Code of One Time Flash version, Flash Memory ver-
sion, and ROM-less version for M16C/30P is partly added.
17 |Figure 3.1 Memory Map is partly added.
19 [Table 4.2 SFR Information (2) is partly added.
23 |Table 5.1 Absolute Maximum Ratings is partly added.
27 |Table 5.6 One Time Flash Version Electrical Characteristics and
Table 5.7 One Time Flash Version Program Voltage and Read Operation
Voltage Characteristics is added.
30 |Table 5.10 Electrical Characteristics (2) is partly added.
42 |Table 5.28 Electrical Characteristics (2) is partly added.
1.21 Nov 02 2006 7 Table 1.4 Product Code of One Time Flash version, Flash Memory
version, and ROM-less version for M16C/30P is partly revised.
1.22 Mar 30, 2007 4 Table 1.2 Product List (1) is partly revised.
5 Table 1.3 Product List (2) is partly revised.
19 [Table 4.2 SFR Information (2) is partly revised.




